Despite there is a growing interest in studying the presence and effects of 18 microplastics (MP) in fishes and other aquatic species, knowledge is still limited in tropical 19 areas. In this study, we examined the presence of MP in the gastrointestinal content of 30 filter 20 feeders of thread herring, Opisthonema complex (Clupeiformes: Clupeidae) from the Central 21 Pacific coast of Costa Rica. We detected the presence of MP in 100% of the individuals with 22 an average of 36.7 pieces per fish, of which 79.5% were fibers and 20.5% particles. To our 23 knowledge, this is the first study in Costa Rica that demonstrates the presence of MP in 24 planktivorous fishes. The effects of microplastics ingestion by O. libertate and its transit 25 through aquatic food webs should be studied in greater detail, with greater number of sampling 26 points at different times of the year. However, our work confirms that contamination by 27 microplastics is having direct effects on the marine life of Costa Rica.
After the incubation, each sample was vacuum-filtered using a Watman celulose filter 91 paper. The filters were dried under a 100 Watts incandescent lamp and subsequently analyzed 92 under Motic® brand DM-143 stereoscopes. The material obtained were separated into fibers 93 and particles. As a negative control, a portion of the KOH was incubated and later filtered to 94 analyze it under the stereoscope and determine if any MP comes from our protocol. Fourier-transform infrared spectroscopy with attenuated total reflection (FTIR-ATR): The 103 spectra were collected in the range 4000-500 cm -1 , using a Nicolet 6700 Thermo Scientific 104 spectrophotometer with a diamond ATR crystal. 105 Differential scanning calorimetry (DSC). The analysis of ca. 1 mg of particles was performed 106 in a Q200 TA Instruments calorimeter, under nitrogen atmosphere in the temperature range -107 80 -200 °C, at a rate of 20 °C min -1 .
108

Statistical analysis 109
Data processing and statistical analysis were performed in R (R Core Team, 2018).
110
Visualizations were generated with the program ggplot (Wang et al., 2017 ) (Wickham, 2016 .
111
The statistical differences in the number of microplastic particles were estimated using the non-112 parametric Kruskal-Wallis test.
113
Results
115
The most notorious result of this work is that microplastics were found in 100% of the 116 individuals. We counted a total of 1100 pieces in the 30 individuals analyzed, of which 20.5% 117 were classified as particles and 79.5% were fibers. The average number of pieces per fish was 118 36 (range 32 to 42) where the average number of fibers was 29 (range 25 to 34), and the average 119 number of particles was 5 (range 6 to 10). These results represent the first stage of our work; 120 therefore, sample number should be increased in subsequent studies.
121
From the 30 specimens of Opistonema sp., five were females and 25 males. The 122 measurements of the main characteristics of the fishes (including standard, fork, and total 123 length; length of the gastrointestinal tract; average weight with and without evisceration; 124 average weight of the full and empty tract) grouped by sex are shown in Fig. 2 . We also 125 observed a trend of higher total number of MPs in females than in males, but results were not 126 statistically significant ( Fig. 3) . Additional studies with more samples from each sex are 127 required to determine if females have higher ingestion rates of microplastics than males. We 128 did not find any other apparent association between the variables measured and the ingestion 129 of microplastics. This could be relevant since it shows that this species can be used as a standard 130 model for the biomonitoring of microplastic in the sea.
131
The main shapes and sizes of the particles and fibers found in the digestive tract of the 132 fish were photographed using a stereoscope (Fig. 4) . In addition, SEM was used to determine 133 which of the structures found corresponded to MP. The analysis showed three types of with no Carbon detected (see EDX results for rod-like structure as an example -the other 143 standalone structure tagged as (C) was an iron-rich aluminosilicate). This is relevant since, in 144 many cases, the classification of microplastics in fibers and particles by optical microscopy 
147
FTIR-ATR and DSC were used to determine the types of polymers contained in the 148 samples. The FTIR-ATR spectrum (Fig. 6) shows typical signals for thermoplastic polyolefins, 149 such as polyethylene or polypropylene: the CH2 asymmetric stretching (2917 cm -1 ) and CH2 150 symmetric stretching (2839 cm -1 ), the CH3 symmetric deformation (1376 cm -1 ) and the CH2 151 bending deformation (1456 cm -1 ) (Gulmine et al., 2002) . Moreover, there are some weak 152 signals around 3300 cm -1 and 1700 cm -1 , suggesting a small grade of oxidation of the polymer.
153
The DSC curve (Figure 6.B) shows two main signals, an exothermic signal at 120 °C 154 and an endothermal signal at 162 °C, which represent the crystallization temperature (Tc) and The three measures of length showed little variation among the fish, and we found no pollution. In addition, the feeding type of this species makes it more prone to the intake of 184 microplastic, since, by suction, they cannot discriminate the presence of microplastic (Moore   185   et al., 2002, 2001) . This type of feeding could explain the high number of pieces found per fish 186 as well as the small differences between individuals. In this regard, (McNeish et al., 2018) 187 concluded that filter fish tend to have more particles and plastic fibers than others with a 188 different type of feeding, due to the trophic transfer of the plastic elements consumed by the 189 prey.
190
As we found fibers of different colors, it is possible that there is no discrimination for can be related to the effects of the marine currents, that transport the microplastics, and that 211 convergence near to Central America and North America (Law, 2017) . However, we consider 212 that the proximity to urban areas with a high degree of pollution is the most important agent. (Law, 2017) . The latter could also present a risk to other organisms of different 220 trophic levels, such as crustaceans or birds that feed on other fish. About other implications of 221 the MP for the marine species, it has been proven that MP releases toxic substances that include 222 residual monomers, plasticizers, coloring agents, among other additives, that can be ingested 223 and produce bioaccumulation (Worm et al., 2017) . In laboratory studies, it was found that MP 224 particles ingested by fish of the Clupeidae family (Alosa fallax) passed from the digestive 225 system to the circulatory system and later to other organs (Neves et al., 2015) . Likewise, in 226 other experiments, it has been shown that the exposure of reef fish to water sources that had 227 previously been exposed to polypropylene bags raises the levels of nonylphenol in the fish, 228 which led to their short and long-term death (Worm et al., 2017) . Another consequence of the 229 presence of MP in the digestive tract of fish could include choking, histological damage and 230 alteration of the microbiome (Batel et al., 2018; Jin et al., 2018; Karami et al., 2017) .
231
Plastic debris can also harbor pathogens that are often associated with disease 232 outbreaks, e.g., in coral reefs, since microbial communities can colonize microplastics. An replicate this type of studies systematically in different points of the Pacific coast and at 243 different times of the year, to better understand the effect of local and regional currents on the 244 dynamics of microplastic masses. In the Caribbean region, it is also necessary to carry out this 245 type of research to compare the state of the two Costa Rican coasts.
246
It is important to develop strategies that attempt to identify the possible physiological 247 effects of MP at different levels of marine life. In the case of our model species, it would be 248 necessary to investigate if there is any involvement at the histological level, at the metabolic 249 level or even in the microbiome (dysbiosis) due to the high presence of MP. 
